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HARBOR  IMPROVEMENTS 
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FOOT  OF  LACHINE  CANAL. 


Montreal,  January  17, 1862. 

To  the  Proprietors  on  Mill  Street : 
Gentlemen,  . 

In  accordance  with  instructions  received  from  you,  through 
McBsrs.  Gould,  Grant,  and  Hall,  I  have  prepared  plans  and 
estimates  for  improvements  in  front  of  Mill  Street,  which  are 
herewith  submitted  for  your  consideration. 

In  so  far  as  my  knowledge  extends,  of  the  various  schemes 
heretofore  suggested,  for  the  extension  of  Harbor  and  Ware- 
house facilities  in  the  Port  of  Montreal,  the  present  one 
differs  materially  both  with  reference  to  the  general  plan,  and 
the  mode  in  which  it  is  proposed  to  be  carried  into  execution. 

The  plans  for  HydrauUc  Docks,  and  a  City  Terminus  for 
the  Grand  Trunk  Railway,  lately  prepared  under  the  in- 
structions of  Hon.  John  Young,  chairman  of  a  Provisional 
Committee,  would^  if  constructed,  answer  every  require- 
ment of  trade  and  manufactures  for  all  time  to  come,  be 
the  increase  what  it  might;  the  very  magnitude  of  the 
entiire  scheme  may,  however,  have  the  effect  of  postponing 
th«  oommenctauent  and  completion  to  a  period  so  far  in 
thet  future,  that  it  beccHues  a  serious  question,  in  view  of 
the  emharraasmei^  the.  present  trade  of  Montreal  is  laboi^ 


ing  under,  to  determine  if  some  modification  cannot  be  made 
by  which  a  part  of  the  project  may  be  brought  into  success- 
ful operation,  leaving  the  balance  to  be  developed  as  the 
requirements  of  commerce  demand. 

I  need  scarcely  refer  to  the  desirableness  of  a  step  being 
at  once  taken,  with  a  view  to  obviate  the  difficulties  under 
which  the  commercial  community  of  this  important  sea-port 
city  have  been  for  some  time  past  laboring,  for  the  want  of 
proper  facilities  for  transacting  business — difficulLiei  which 
will  under  the  present  order  of  things  keep  pace  with  the 
increase  of  trade,  if  they  will  not  indeed  surpass  it,  and 
thereby  produce  a  retrograde  movement,  a  condition  of  affairs 
so  evident  during  the  past  season,  as  to  have  formed  "  the 
topic  in  every  mouth" — and  no  doubt  the  subject  of  deep 
consideration  on  your  part,  as  by  none  have  those  difficulties 
been  more  appreciated  or  better  understood. 

The  McUill  Street  Terminus,  although  in  one  sense  a  com- 
ponent part  of  the  entire  scheme  before  adverted  to,  was  yet 
quite  distinct  from  it,  and  capable  of  being  carried  out 
separately,  being  especially  intended  for  the  local  business  of 
the  city,  leaving  the  remaining  portion,  where  was  to  be 
effected  the  immediate  union  of  rail  and  water  communication 
for  the  accommodation  of  "the  great  through  traffic."  If 
the  entire  project  were  carried  out  simultaneously,  as  was 
intended,  all  would  have  been  well ;  but,  on  the  contrary, 
were  only  that  section  having  reference  to  local  business 
built,  the  trade,  although  relieved  to  a  certain  extent,  would 
still  labor  under  serious  disadvantages. 

The  connection  of  the  Railway  at  Point  St.  Charles,  with 
McGill  street,  was  to  be  obtained  by  placing  three  lines  of 
rails  south  of  Mill  street,  or  between  it  and  the  river  St. 
Lawrence,  raising  the  ground  where  necessary,  to  the  height 
of  twenty-five  feet  above  summer  level  in  the  tfarbor,  so  as  to 
be  above  any  possible  danger  from  ice,  leaving  a  space  for 
the  escape  of  the  tail-race  water  from  the  various  mills,  be- 


tween  the  street  so  widened  and  elevated,  and  the  embank- 
ment surrounding  the  Hydraulic  Dock  on  the  north  side,  of 
ninety  feet  opposite  Grant,  Hall  and  Company's  mill,  from 
thence  gradually  increasing  to  two  hundred  and  seventy  feet 
at  its  junction  >n  ith  the  harbor  opposite  the  foot  of  the  Lachine 
Canal.  This  arrangement  was  agreed  to  at  the  time  by  all 
the  parties  interested,  although  it  appropriated  space  on  tha 
south  side  of  Mill  street,  owned  by  the  various  proprietors, 
and  of  the  utmost  importance  to  some  of  them  in  the  success- 
ful carrying  on  of  the  business  in  which  a  large  amount  of 
capital  had  been  embarked  —those  gentlemen  waiving  private 
interests  and  meeting  the  question  of  a  great  public  improve- 
ment with  a  broad  and  liberal  spirit  in  the  highest  degree 
commendable. 

The  uncertainty  which  attends  the  immediate  carrying  out 
of  the  entire  scheme,  now  leads  you  to  enquire  whether  it  is 
possible  to  engraft  on  the  City  Terminus  portion  of  it  some 
of  the  peculiar  advantages  belonging  to  the  dock  part;  in 
other  words  to  make  it  subservient  to  a  union  of  rail  and 
oceanic  traffic  with  warehouse  facilities,  in  addition  fo  the 
peculiar  mission  it  was  originally  designed  to  serve. 

I  have  accordingly  given  the  subject  of  your  application 
the  consideration  which  its  great  importance  demands ;  and 
beg  to  refer  you  to  the  accompanying  plans,  in  which  a  new 
project  id  developed,  that  will,  it  is  hoped,  with  a  few  modifi- 
cations* to  be  mentioned  at  the  close  of  this  re])ort,  answer  all 
the  requirements  demanded. 

On  examining  the  plan,  you  will  perceive  that  in  place  of 
the  three  lines  of  rails  being  placed  contiguous  to  Mill  street, 
they  have  been  moved  out  a  distance  of  one  hundred  and  ten 
feet,  increased  in  number  to  four  tracks,  and  carried  in  a 
direct  line,  parallel  with  the  continuation  of  that  street  to  the 
foot  of  the  Lachine  Canal,  where,  by  means  of  a  single  turn 

•  The  accompanying  plans  are  in  accordance "  with  the  proposed 
modifications. 
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tablo  BO  arranged  as  to  commnnicato  with  throo  tracks,  thoy 
turn  at  right  angles  and  approach  for  a  distance  of  four  hun- 
dred foot  in  the  direction  of  the  city — the  lino  to  McGill 
street  diverging  from  tlie  main  one  some  distance  up,  with  aa 
easy  curve,  and  crossing  the  guard  lock  in  the  same  manner 
as  before.  The  rail  tracks  will  in  all  cases  be  twenty-five  feet 
above  summer  water  level  in  the  harbor,  and  occupy  a  space 
of  fifty  feet  exterior  to  that  of  one  hundred  and  ten  feet 
before  adverted  to,  which  will  furnish  sites  for  warehouses  of 
one  hundred  feet  in  depth,  leaving  the  balance  of  ton  feet  for 
widening  Mill  street  from  forty  to  fifty  feet. 

Immediately  adjoining  the  tracks  and  running  parallel  with 
them,  but  at  a  lower  level,  is  a  wharf  fifty  feet  wide  border- 
ing on  a  dock  three  hundred  feet  in  width,  excavated  to 
twenty-five  feet  in  depth  at  the  lowest  stage  of  the  river,  and 
three  thousand  one  hundred  feet  in  length,  extending  from 
opposite  Grant,  Hall  &  Co.'s  warehouse,  to  a  point  opposite 
the  foot  of  the  Canal,  where  it  strikes  deep  water  connecting 
with  the  existing  channel  loading  up  the  harbor  in  front  of 
the  city.  On  the  south  side  of  the  dock  is  an  embankment 
connecting  with  the  main  land  at  the  upper  end,  and  from 
thence  running  the  entire  length  of  the  dock,  the  width  on 
top  being  one  hundred  and  twenty  feet,  furnishing  space  for 
three  lines  of  tracks  for  railway  purposes,  and  a  large  amount 
of  space  of  great  value  for  the  erection  of  temporary  flour  or 
goods  sheds,  or  for  piling  deals  or  lumber  on  for  shipment, 
which  may  for  this  purpose  be  brought  either  by  railway,  or 
by  means  of  rafts  through  the  Lachine  Canal. 

This  wharf,  as  well  as  its  neighbor  on  the  opposite  or 
warehouse  side  of  the  dock,  will  be  raised  to  the  height  of 
ten  and  one-half  feet  above  summer  level,  or  two  feet  higher 
than  the  existing  wharves  in  the  harbor,  and  therefore  above 
the  level  of  the  late  spring  floods,  should  they  ever  arise 
to  the  height  of  last  season.  In  the  winter  they  will  of  course 
be  under  the  level  of  the  water,  but  will  be  protected  against 


its  cutting  and  wearing  action  as  well  as  of  the  ice,  in  the 
most  approved  manner,  as  will  be  seen  on  reference  to  the 
various  drawings. 

Mill  street  and  its  continuation  to  the  foot  of  the  Canal  will 
have  connection  wii.h  the  dock  on  the  north  side  by  means 
of  ten  streets,  thirty  feet  wide  each,  placed  at  regular  in- 
tervals, and  leading  out  on  to  the  wharf; — these  streets  will 
be  bridged  for  the  purpose  of  carrying  the  railways  across, 
with  a  clear  headway  between  the  crown  of  the  street,  and 
the  under  side  of  the  iron-girded  bridges,  of  ten  feet  for  cart 
traffic. 

Passage-ways  from  the  level  of  the  wharf  will  also  be  pro- 
vided through  the  embankment,  into  the  lower  story  of  the 
warehouses, — they  will  bo  bridged  over  with  iron  girders  of 
twenty-four  feet  span,  and  so  placed  that  every  opening  or 
passage-way  will  accommodate  two  buildings — each  warehouse 
will  therefore  be  provided  with  two  wide  outlets  underneath 
the  railways,  leading  out  on  to  the  level  of  the  dock  wharf, 
and  available  during  the  entire  season  of  navigation. 
'  A  convenient  and  expeditious  mode  of  moving  freight, 
destined  for  temporary  storage,  will  be  to  transfer  it  from  the 
vessel  to  light  portable  trollies,  traversing  the  distance  be- 
tween the  vessels  and  the  lower  story  of  the  warehouses,  on 
tramways  of  say  three  feet  guage,  through  the  openings  pro- 
vided for  that  purpose  in  the  railway  embankment,  and  from 
thence  elevated  to  the  story  above  by  means  of  revolving  in- 
clined planes,  where,  being  on  the  level  of  Mill  street  in  rear, 
<5arts  can  convey  it  into  the  city,  and  to  other  points  as  re- 
quired ;  or,  if  necessary,  the  freight  can  be  taken  by  cart  or 
trucks  immediately  from  the  vessel's  gangways,  by  means  of 
the  streets  leading  down  from  Mill  street  underneath  the 

railway.   ,-  ,•  /  .  .,)^) ^a ':*]:■/;  ••  liu  ■.i=:a.-i.»   rmad 

Gars  arriving  with  freight  destined  for  shipment  will  dis- 
<€harge  their  loads  on  the  second  story,  where,  during  the 
winter  season,  it  will  remain,  being  above  the  high  water  line 
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of  spring  floods,  and  on  the  opening  of  navigation  can  easilj 
be  transferred  by  slideways  to  the  lower  storjr,  and  from 
thence  by  the  tramways  to  the  receiving  vessel. 

Wheat  will  also  be  readily  transferred  from  cars  on  either 
of  the  two  sidings  adjoining  the  warehouses,  by  means  of  con- 
veying spouts  leading  from  the  lower  story  up  through  the 
embankment  to  the  centre  of  the  rails  on  each  track,  placed 
about  thirty  or  thirty-five  feet  apart,  so  that  the  mouth  of  one 
will  come  under  the  centre  of  every  car — short  movable 
spouts  connecting  them  with  apertures  suitably  arranged 
with  sliding  valves  in  the  bottoms  of  the  cars  will  allow  a 
large  proportion  of  the  wheat  to  transfer  itself  directly  into 
the  warehouses ;  the  balance,  being  moved  by  hand  shovell- 
ing (if  the  cars  are  not  provided  with  hopper  bottoms)  to  the 
discharging  spout,  will  also  follow  into  the  warehouse.  The 
spouts  will  all  discharge  into  a  conveyer,  made  water  tight, 
which  will  transfer  the  wheat  to  elevators  and  by  them  be 
conveyed  to  the  upper  weighing,  storage  or  shipping  gamers, 
and  from  thence  be  spouted  directly  into  vessels  whenever 
required. 

The  various  details  for  accomplishing  the  important  work 
with  economy  and  facility  need  not  at  this  time  be  pointed 
out,  indeed  the  great  practical  experience  many  of  you  are 
in  possession  of,  renders  it  an  unnecessary  duty  on  my  part, 
as  no  doubt,  in  the  event  of  the  scheme  being  carried  out, 
you  will  make  such  arrangements,  based  on  the  most  modem 
and  improved  principles,  as  will  move  cereals  with  the  least 
delay  and  at  a  minimum  cost.  My  object  in  making  the 
foregoing  remarks  being  more  with  the  view  of  drawing 
your  attention  to  the  peculiar  advantages  the  plan  aflfords,  of 
allowing  all  traffic  between  the  city,  warehouses,  and  dock 
being  carried  on  underneath  the  railway,  and  therefore  not 
interfering  with  its  business,  or  vice  versa,  which  would  be 
the  case  to  a  serious  extent  were  the  ordinary  traffic  to  and 
from  the  vessels  required  to  pass  over  the  rail.  .  ■'  t 'i-t  ^^-anif 


«  The  space  occupied  by  the  warehouses  is  intended  only  to  be 
filled  up  with  earth  to  the  height  of  summer  water — the  outer 
wall  of  the  warehouse  will  be  of  sufficient  stability  to  act  as  a 
retaining  wall  for  upholding  the  embankment  of  the  railway 
on  its  north  side,  and  will  be  constructed  throughout  the 
entire  length,  to  the  rail  level,  by  the  Company  who  do  the 
work  as  well  as  the  various  entrances  through  the  railway 
embankment  into  the  warehouses.  The  cost  of  this  being 
chargeable  to  the  party  who  acquires  the  lot  abutting  on  the 
same,  the  retaining  wall  so  built  becoming  the  foundation  of 
the  front  side  of  the  warehouse. 

The  revetment  wall,  for  upholding  the  railway  embankment 
on  the  south  side,  will  start  from  a  secure  foundation  on  the 
wharf  level,  and  the  retaining  wall  in  front  from  the  bottom 
of  the  dock,  or  from  the  solid  rock,  should  such  a  formation 
be  met  with  in  the  progress  of  the  excavation. 

The  spaces  intervening  between  these  various  retaining 
walls  will  be  filled  up  to  the  heights  shewn  on  the  different 
sections,  with  material  obtained  from  the  dock  excavation ; 
the  loose  stones  being  used  for  filling  the  cribs,  and  for  rip 
rapping  or  protecting  the  exposed  surfaces  of  the  embank- 
ments, and  the  solid  rock  excavation,  should  such  occur,  for 
the  backing  of  the  masonry,  where  not  exposed  to  the  weather 
or  water,  with  durable  stones  for  the  face-work  brought  from 
a  distance.  The  estimates  have  alljseen  based  on  the  sup- 
position that  the  above  course  will  have  to  be  followed,  as 
from  my  previous  experience  on  the  Victoria  Bridge,  I  am 
led  to  the  conclusion  that  while  the  peculiar  formation  com- 
posing the  rocky  bed  of  the  river  at  this  point  will  furnish 
material  of  a  quality  well  fitted  for  backing,  if  used  shortly 
after  being  quarried,  the  action  of  the  atmosphere  (wet  and 
frost)  renders  it  unsuitable  for  surface-work  where  exposed 
to  the  same.  -   ^  - 

As  before  stated,  the  space  occupied  by  the  warehouses  is 
filled  up  to  the  level  of  summer  water ;  but  all  the  streets,  with 
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the  exception  of  the  short  ones  leading  down  to  the  dock,  are 
brought  up  to  the  height  of  twenty-two  feet  above  the  same 
level.  The  second  floor  of  the  warehouses,  with  which  they 
are  designed  to  communicate,  being  twenty-five  feet,  a  horse 
truck  will  consequently  be  about  flush  with  the  floor,  and 
admit  of  loads  being  transferred  from  one  to  the  other  with 
facility. 

The  tail-races  from  the  existing  mills,  will  be  constructed 
of  solid  timber,  sheeted  with  planks  to  make  them  thoroughly 
water-tight,  and  carried  underneath  the  new  warehouses, 
railway  embankment  and  wharf,  below  the  level  of  low  water, 
to  insure  the  timber  against  decay ;  they  will  be  arranged  at 
their  junction  with  the  dock  wall,  so  as  to  discharge  the 
water  into  the  bed  of  the  dock,  or  underneath  the  bottoms 
of  vessels  moored  to  the  wharf,  making  it  less  difficult  for 
craft  to  approach  opposite  the  outlets  of  the  tail-races,  than 
if  allowed  to  discharge  themselves  into  the  dock  near  the 
water  surface  ;  they  will  each  be  twenty-four  feet  wide  and 
six  feet  high  in  the  clear,  and  constructed  in  the  most  sub- 
stantial manner. 

On  referring  to  the  accompanying  drawings,  you  will  per- 
ceive a  variety  of  sections  proposed  for  the  dock  and  retain- 
ing walls.  A  brief  description  may  be  necessary  to  explain 
their  diflferent  characters,  and  the  circumstances  under  which 
each  may  be  used.        ^ 

Section  No.  1 — Anticipates  solid  rock  being  met  with 
some  distance  before  the  proposed  bottom  of  the  dock  is 
reached,  in  this  case  it  is  deemed  economical  to  allow  the 
rock  to  form  part  of  the  dock  wall,  supporting  crib  work  to 
within  one  foot  of  low  water,  and  from  thence  to  the  top  of 
the  wharf,  a  solid  masonry  retaining  wall.  The  revetment 
wall  of  the  railway  embankment  will,  under  such  circum- 
stances, probably  be  of  masonry  also,  as  the  rock  excavation 
in  the  section  of  the  dock  would  furnish  abundant  material 
The  cost  of  this  class  of  work,  including  dock  wall. 
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wharf  floor  and  revetment  wall,  will  be  about  $05.19  per 
running  foot,  but  will  of  course  vary  according  to  the  depth 
the  rock  is  met  with. 

Section  No.  2 — Anticipates  rock,  the  same  as  section 
No.  1,  but  in  place  of  a  masonry  superstructure  above  the 
surface  of  the  water,  the  foundation  crib  work  is  carried  up 
to  the  level  of  the  wharf,  and  protected  above  the  surface  of 
the  water  in  the  strongest  possible  manner,  with  iron  rag 
bolts,  four  inch  tamarack  sheeting  and  iron  straps — the  revet- 
ment wall  for  the  railway  embankment  is  also  constructed  of 
crib  work  properly  protected.  The  entire  cost  of  this  sec- 
tion, irrespective  of  embankment,  as  in  all  cases,  will  be 
about  $41.56  per  running  foot — the  observation  with  refer- 
ence to  the  uncertainty  of  the  estimate  for  No.  1  section, 
applies  equally  to  this. 

Section  No,  3. — In  this  section  no  rock  is  supposed  to  be 
encountered  in  the  progress  of  the  excavation.  The  retaining 
crib  starts  one  foot  below  the  excavated  bed  of  the  dock,  and 
approaches  within  one  foot  of  the  surface  water,  from  thence 
solid  masonry  to  the  top  of  the  wharf.  The  wharf  is  planked 
over  as  in  all  the  sections  with  four  inch  tamarack  plank 
spiked  to  cills  which  rest  on  subcills  and  loaded  or  anchored 
with  stones  to  prevent  any  movement  when  covered  with 
water  and  ice.  The  revetment  wall  is  of  solid  masonry  resting 
on  a  broad  timber  platform  for  greater  bearing  surface  in  its 
foundation.  The  cost  of  a  section  of  this  description  can  be 
pretty  accurately  determined,  and  may  be  placed  at  $72.17 
per  running  foot. 

Section  No.  4 — Is  a  dock  wall  under  the  same  condi- 
tions as  that  for  No.  3,  that  is,  starting  from  a  foundation 
one  foot  below  the  bottom  of  the  dock,  but  built  entirely  of 
crib  work  in  the  most  permanent  style  possible  for  that 
description  of  work  to  be  executed,  with  the  floor  of  the 
wharf  planked  in  a  manner  similar  to  the  other  classes,  and 
revetment  wall  of  crib  work  sheeted  with  tamarac'i  plank. 
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ragbolted  aud  strapped  with  iron.  The  cost  of  the  whole  may 
be  put  down  with  some  degree  of  certainty  at  $i56.68  per 
running  foot,  ' 

On  the  opposite  or  south  side  of  the  dock,  as  shown  on 
this  section,  you  will  perceive  that  the  embankment  there 
made  has  a  crib-retaining  wall  similar  to  that  on  the  north 
side,  and  that  the  top  of  the  embankment  is  planked  over  for 
a  width  of  eighty  feet  for  flour  sheds,  &c.,  the  remaining 
forty  feet  for  rail  tracks,  and  the  outer  slope  protected  with 
stone  covering  to  prevent  the  current  rushing  over  it  in  the 
time  of  high  water  washing  away  the  earth  composing  its 
body.  The  probable  cost  of  the  dock  wall  and  protection  may 
be  put  down  at  $55.43  per  running  foot. 

Section  No.  5 — Supposes  the  rock  to  be  met  with  in  the 
progress  of  the  excavation,  a  short  distance  below  the  present 
bed  of  the  river,  as  in  Sections  Nos.  1  and  2,  and  that  in  lieu 
of  crib  work  being  employed,  masonry  is  used  throughout. 
This  estimate  is  of  course  based  on  uncertainty,  but  may  be 
placed  at  $74.99  (say  $75)  per  running  foot. 

Section  No.  6 — Is  a  longitudinal  elevation  of  the  entire 
project,  shewing  the  bridges  over  the  streets,  openings  into 
warehouses,  tail-races,  level  of  rail  and  wharf,  &c. 

Section  No.  7 — Is  a  general  cross  section  of  the  proposed 
warehouse,  dock. walls,  dock,  flour  sheds,  &c.,  &c.,  the  por- 
tion relating  to  the  warehouse  is  merely  a  skeleton  section 
intended  principally  to  shew  the  height  the  shipping  garner 
must  be  placed  in  order  to  command  the  vessel  with  a  wheat 
spout  on  a  declivity  of  7  to  12,  should  that  plan  of  loading  a 
vessel  be  adopted. 

The  determination  of  the  most  suitable  sections  of  dock 
wall  can  only  be  ascertained  in  the  development  of  the  work  ; 
thus,  should  rock  be  met  with  as  anticipated  and  prove  of  a 
quality  suitable  for  use,  then  I  would  by  all  means  recom- 
mend those  sections  with  masonry  superstructure,  selecting 
each  of  them  according  to  the  extent  the  adoption  under  the 
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peculiar  circumstances  of  each  case  would  be  productive  of 
economy — the  work  would  then  be  of  an  imperishable  char- 
acter, if  we  except  the  simple  flooring  of  the  wharves,  which 
might  be  rendered  so  also,  by  substituting  macadam  covering 
in  lieu  of  the  planks  ;  but,  on  the  other  hand,  should  rock  not 
be  met  with,  then  as  a  measure  of  economy  in  first  construc- 
tion, we  must  adopt  the  wooden  cribs  throughout,  but  so 
arranged  by  bracing  and  packing  the  cross  ties  underneath 
the  water,  as  in  Section  No.  3,  that  on  the  decay  of  the 
wooden  superstructure  it  may  be  replaced  by  a  stone  one  if 
desired,  as  in  Section  No.  3,  at  a  time  when  perhaps  the 
Company's  finances  would  warrant  such  an  expenditure. 

The  estimates  submitted  for  your  consideration  are  based 
on  Section  No.  3,  with  masonry  superstructure,  resting  on 
wooden  cribs  beneath  low  water,  the  backing  to  be  obtained 
from  the  excavation  ;  and  Section  No.  4,  with  wooden  cribs 
throughout. 

From  the  foregoing  brief  description  of  the  project  pro- 
posed for  your  adoption,  and  by  a  reference  to  the  drawings, 
prepared  as  they  have  been  with  considerable  attention  to  com- 
pleteness of  detail,  you  will,  it  is  hoped,  have  no  difficulty  in 
understanding  the  general  features  of  the  plan.  I  shall  now 
proceed  to  describe  as  concisely  as  possible  the  most  feasible 
>mode  of  executing  the  work,  which  at  the  present  moment 
occurs  to  me,  premising  at  the  same  time,  that  though  it  is 
occasionally  possible  to  indicate  generally  the  system  or  line 
of  operation,  it  would  be  advisable  to  adopt  for  the  suc- 
cessful and  economical  carrying  out  of  a  work,  so  uncertain 
in  its  character,  as  the  one  before  us  may  prove  to  be,  yet 
that  during  its  progress,  various  changes  from  the  programme 
as  originally  marked  out  may  be  advantageously  made,  when 
it  would  become  the  duty  of  a  skilful  engineer  to  accom- 
modate his  modus  operandi  to  any  such  unexpected  contin- 
gency. 

In  taking  a  general  view  of  the  whole  scheme,  you  will  at 
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once  perceive  that  the  leading  and  by  far  the  most  important 
part  of  the  problem  to  be  grappled  with  is  the  excavation  of 
the  dock  proper — a  space  which  extends  a  distance  of  three 
thousand  one  hundred  feet  in  length,  to  an  average  width  of 
three  hundred  and  fifty-five  feet,  with  sixteen  feet  in  depth 
of  difficult  excavation,  having  from  two  to  eight  feet  of  water 
flowing  over  it  at  the  lowest  stage  of  the  river  in  summer, 
and  at  least  sixteen  feet  during  the  winter,  with  but  a  short 
working  season  left  after  the  needful  preparations  for  com- 
mencement have  been  perfected,  and  the  certainty  in  view, 
that  whatever  portion  of  the  work  is  left  unfinished  or  not 
carefully  guarded  on  the  close  of  the  season's  operations,  will 
on  the  following  year  be  found  if  not  entirely  destroyed,  at 
least  seriously  injured.  Such  considerations  may  well  stamp 
the  work  at  first  sight  as  being  one  of  no  ordinary  difficulty, 
one  which  is  not  lessened  by  the  fact  that  the  tail-race  water, 
from  ten  large  manufacturing  establishments,  equivalent  in 
quantity  to  the  entire  volume  of  water  in  the  Lachine  Canal, 
which  now  finds  its  passage  over  the  site  of  the  proposed 
work,  will  have  to  be  provided  with  means  of  escape  in  an- 
other direction,  without  for  a  day  stopping  any  of  the  manu- 
factories. 

On  first  thought  it  may  occur  that  dredging  would  be  th$ 
most  proper  and  reliable  method  of  removing  the  excavation, 
and  under  other  circumstances  would  probably  be  so ;  but 
here  unfortunately  for  the  successful  working  of  that  sys- 
tem, we  have  a  very  peculiar  conformation  of  material  to  be 
contended  with, — the  bed  of  the  river  where  examined,  in 
the  neighborhood  of  the  proposed  work,  consists  of  solid 
rock,  called  by  Sir  Wm.  E.  Logan,  the  provincial  geologist, 
*''  Udca  Slate : "  this  rock  in  some  places  shews  itself  per- 
fectly free  from  any  deposit,  excepting  large  boulders;  in 
other  places  within  a  short  distance,  perhaps,  it  is  covered 
with  shale,  quicksand,  clay,  and  the  surface  with  a  kind  of 
bard  .pan  composed  of  boulders,  gravel  and  clay  intwmixed 
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almpst  aa  hard  as  the  rock  itself ;  the  distance  from  the  bed 
of  the  river  to  the  solid  rock  is  in  some  instances  from  twelve 
to  fourteeen  feet,  with  boulders  ranging  in  weight  from  one 
to  twenty  tons — such  was  the  description  of  the  material  met 
with  on  the  Victoria  Bridge ;  and  judging  from  similarity  of 
appearances  in  the  formations  at  the  two  places,  in  so  far  as 
can  be  discovered,  the  excavation  at  this  point  will  prove  but 
a  second  edition  of  the  one  just  described.  Under  such  cir- 
cumstances, therefore,  it  would,  in  my  opinion,  be  unwise  to 
attempt  to  perform  all  the  work  by  dredging — at  the  lower 
end,  however,  where  the  water  is  deeper,  it  might  be  profit- 
ably performed,  and  could  be  easily  determined  by  trial. 

If  the  foregoing  remarks  present  the  subject  in  rather  a 
gloomy  aspect,  it  must  not  be  inferred  that  there  exists  no 
method  of  dispelling  the  clouds,  and  of  allowing  a  ray  of  sun* 
light  to  brighten  up  the  project,  as  it  would  be  a  sorry  termi- 
nation of  our  labors  in  preparing  plans,  sections,  and 
estimates,  to  discover  that  the  whole  was  but  an  impracticable 
idea,  or  one  which  if  realized  would  bury  itself  and  its  pro- 
jectors in  an  overwhelming  cost. 

The  method  of  dredging  being  then  ineligible  for  the 
object  in  view,  we  must  now  consider  the  only  other  plan 
open  for  our  adoption,  viz  :  to  unwater  the  work  by  coffer- 
damming,  and  then  remove  the  excavation  by  ordinary 
means,  a  mode  of  procedure  open  to  no  solid  objection,  but, 
on  the  contrary,  presenting  peculiar  advantages,  admitting,  as 
it  will,  of  opportunities  to  execute  the  work  in  sections,  and 
with  nearly  as  much  facility  as  if  performed  on  dry  ground. 
To  determine  the  number  of  sections  into  which  the  work 
should  be  subdivided,  involves  a  knowledge  of  the  amount  of 
money  the  Company  would  be  able  to  appropriate  for  each 
season's  operations,  as  each  section  would  require  to  be  com* 
pleted  a  few  feet  above  the  level  of  low  water  in  the  samo 
BeaiSpn  it  is  commenced ;  the  number  may  be  assumed  as  not 
less  th^  two  or  probably  more  thui  three:— for  our  present 


/• 


?€ 


•      16 

purpose  I  have  estimated  that  the  work  can  be  done  in  two 
years,  and  therefore  in  two  sections,  which  I  will  now  proceed 
to  describe.  ,  ■ 

Section  No.  1,  or  commencement  of  the  work,  will  extend 
from  opposite  Grant,  Hall  and  Company's  Mill,  downwards,  a 
distance  of  one  thousand  three  hundred  and  seventy-five 
feet,  to  a  point  opposite  Hydraulic  Lot  No.  1,  Lachine 
Canal ;  and  Section  No.  2 ;  from  thence  a  distance  of  one 
thousand  seven  hundred  and  twenty-five  feet,  to  a  point  oppo- 
site the  foot  of  the  Lachine  Canal. 

The  shallow  water  on  Section  No.  1  will  admit  at  small 
expense  of  an  earth  embankment,  say  twelve  feet  in  width 
on  top,  and  raised  three  feet  above  the  ordinary  summer 
level,  being  placed  around  it ;  the  side  facing  Mill  street,  of 
the  coflfer  dam  so  formed,  will  be  placed  some  distance  out 
from  the  street,  as  shown  on  S'^ction  No.  4,  and  so  situated 
as  not  to  interfere  with  putting  in  the  foundation  walls  of  the 
proposed  new  warehouses  ;  the  space  intervening  between 
this  embankment  and  Mill  street  will  form  a  channel  or  tail- 
race,  to  convey  the  waste  water  of  the  mills  each  way,  and 
discharge  it  into  the  river  at  the  upper  and  lower  ends  of 
the  section  ;  the  outer  side  of  the  coffer-dam  will  be  placed 
in  such  position  as  will  furnish  ample  room  for  excavating  and 
putting  in  the  dock  wall  on  the  south  side,  and  form  the  com- 
mencement of  the  large  embankment,  by  being  widened  and 
elevated  with  the  additional  material  to  be  taken  from  the 
excavation.  These  sides  will  be  connected  at  either  end  by 
transverse  embankments  of  clay,  thus  surrounding  the  entire 
section  with  a  water-tight  enclosure,  allowing  the  water  to  be 
easily  removed  by  steam  centrifugal  pumps,  similar  to  those 
lately  employed  on  the  Victoria  Bridge,  and  thus  laying 
the  bed  of  the  section  dry.  The  ordinary  excavation  can 
then  be  proceeded  with  after  sinking  wells  for  the  pumps,  to 
such  depth  as  will  place  them  one  foot  below  the  bottom  of 
the  dock,  and  diverting  all  surface  drainage  into  them, 
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keeping  the  work  moderately  dry  during  all  its  future  pro- 
gress. The  excavation  should  then  be  commenced  on  each 
side  of  the  dock  and  carried  to  the  bottom  along  the  entire 
length  of  the  dock  wall,  so  as  to  admit  of  this  important  part 
of  the  work  being  commenced  with  the  least  possible  delay, 
and  carried  on  simultaneously  with  the  remaining  excavation, 
using  the  loose  stones  so  furnished  to  fill  the  cribs.  The  bot- 
tom of  the  dock  reached  on  both  sides,  a  fine  face  will  be 
presented  for  the  excavators'  subsequent  operations,  as  these 
faces  can  be  driven  each  way' to  the  centre  of  the  dock, 
blasting  the  material  down  in  large  quantities,  where  it  proves 
of  more  than  ordinary  hardness. 

The  opportunity  thus  oflfered  of  constructing  the  dock 
walls,  retaining  walls  or  foundation  of  buildings,  with  tail- 
races  on  dry  ground  cannot  be  overestimated  either  with 
reference  to  the  quickness  of  time  the  work  can  be  accom- 
plished in,  or  the  decrease  in  cost  at  which  the  same  is 
attained. 

The  total  excavation  on  this  section  will  amount  to  about 
three  hundred  and  forty-eight  thousand  yards,  and  the  em- 
bankment taken  therefrom  to  two  hundred  and  one  thousand 
yards,  leaving  a  surplus  of  one  hundred  and  forty-seven 
thousand  yards  to  be  carried  forward,  as  embankment  to  Sec- 
tion No.  2,  and  for  which  an  allowance  has  been  made  in  the 
estimate  for  increased  haul. 

On  referring  to  the  detailed  estimates  for  this  section,  you 
will  find  them  as  follows  : 

1st.  If  masonry  superstructure  is  used  throughout  on  the 
north  side,  and  the  entire  work  completed  as  shown  on  the 
plan  and  Section  No.  3,  the  cost  will  be  1526,427. 

2nd.  If  wooden  superstructure  is  used,  and  the  entire 
work  completed  in  accordance  with  the  plan  and  Section  No. 
4,  the  cost  will  be  $482,330. 

The  surplus  excavation  mentioned  as  being  carried  forward 
to  Section  No.  2,  will  be  arranged  in  the  form  of  two  side 
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embankments  to  act  as  cofTcr-dams  for  the  next  season's  opera 
tions,  and  placed  in  position  witli  referoikce  to  the  dock 
walls  similar  to  those  on  Section  No.  1 ;  they  will  be  protected 
with  stone  covering  so  that  the  water  in  winter  may  not 
injure  them. 

The  commencement  of  the  second  season's  operations  will 
be  the  placing  of  a  coffer-dam  across  the  lower  end  of  the 
section,  where,  owing  to  the  increased  depth  of  water,  a  dou- 
ble line  of  cribs  will  be  used  in  place  of  the  earth  embank- 
ment ;  those  cribs  will  bo  in  convenient  lengths  and  on  the 
same  plan  as  those  in  the  dock  wall,  for  which  purpose  they 
will  afterwards  be  used ;  the  distance  between  the  lines  of 
cribs  will  be  about  eight  feet,  to  admit  of  sheet  piling  and 
puddle  being  introduced ;  a  temporary  floor  will  be  placed 
in  the  cribs  near  the  water's  surface,  to  contain  a  sufficient 
amount  of  stones  to  hold  them  firmly  in  place  on  the  water 
being  removed  from  the  section :  the  work  will  then  proceed 
as  on  Section  No.  1,  but  leaving  an  amount  of  dock  wall  cor- 
responding with  the  lengths  of  the  cribs  in  the  coffer-dam. 
On  this  being  accomplished  the  water  can  be  let  in,  the  tem- 
porary loading  and  floor  removed  from  the  coffer-dam,  and 
its  cribs  floated  into  the  space  left  for  them  in  the  unfinished 
dock  wall,  and  sunk  on  the  foundation  previously  prepared. 

The  amount  of  excavation  on  this  section  is  about  two 
hundred  and  seventy-two  thousand  one  hundred  and  seventy- 
eight  yards,  and  the  embankment  three  hundred  and  ninety- 
nine  thousand  nine  hundred  and  sixty  yards,  to  which  must 
be  added  one  hundred  and  ninety-five  thousand  and  eighty- 
three  yards,  the  amount  required  to  fill  up  the  space  between 
the  canal  and  the  proposed  warehouses — or  adding  the  exca- 
vation and  embankment  of  both  sections  together,  we  have 
as  follows : 
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'"  Excftvatlon.         ♦ 

Cube  Yards. 

Section  No.  1 348123 

Small  Dock 18859 

Section  No.  2 272178 


Total 639190 


'  Embankment. 

Cube  Yards. 

Section  No.  1 201034 

Section  No.  2 399960 

laterToning  space 195083 

7060 7t 
639100 
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Showing  a  surplus  required  to  complete  the  embankment  of. . . .   15691 T 

This  excess  of  embankment,  over  and  above  the  excavation, 
is  owing  to  the  large  amount  required  to  reclaim  the  space 
above  mentioned,  and  is  allowed  in  the  estimate  at  an 
advanced  price,  owing  in  part  to  the  increased  length  of 
haul,  and  in  part  to  the  supposition  that  it  would  be  taken 
from  the  bottom  of  the  dock,  or  that  in  place  of  the  dock, 
being  twenty  feet  in  depth  below  low  water  in  the  harbor, 
it  would  be  expedient  to  make  it  twenty-five  feet,  both 
with  the  view  of  furnishing  the  above  amount  which  it  would 
just  about  do,  and  also  that  it  might  be  ready  for  any 
increased  draft  of  water  future  improvements  may  produce 
between  this  port  and  Quebec,  a  state  of  things  almo8,t 
sure  to  follow  any  large  movement  of  commerce,  as  has 
been  already  proved  by  the  increased  draft  from  about 
twelve  feet  to  twenty  feet  of  water  in  the  last  few  years, 
accomplished  with  the  comparatively  small  means  at  the 
disposal  of  the  Montreal  Harbor  Commissioners ;  that  the 
trade  of  the  country  will  remain  satisfied  with  even  twenty 
feet,  or  that  Montreal  herself  will  do  so,  is  to  judge  neither 
of  them  by  past  history.  -    -. 

It  will  therefore,  in  my  opinion,  be  a  wise  measure  to 
obtain  this  extra  depth,  when  it  can  be  done  under  such 
favorable  circumstances,  in  dry  excavation,  and  when  the 
land  reclaimed  by  the  material  so  furnished  will  from  its 
value  more  than  pay  the  cost  of  deepening. 

It  may,  perhaps,  occur  to  you  that  widening  the  dock 
would  be  preferable  to  deepening  it,  and  that  in  this  manner 
he   extra  material  will  be  gained.    The  dock  has  been 
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assumed  at  throe  hundred  feet  in  width,  between  the  front 
lines  of  cribs,  a  distance  b  fficiiMitly  great  it  is  thought,  to 
admit  the  largo  majority  >>i  vessels  ever  likely  to  visit 
Montreal,  to  turn  around  an(i  leave  ih-  dock  bow  first,  but 
in  case  any  one  should  exceed  that  limit  in  length,  it  would 
be  an  easy  matter  for  her  to  drop  gently  down  stern  first, 
with  the  current  produced  by  the  escape  of  the  wa:  te  water 
of  the  mills,  and  turn  at  the  lower  end  of  the  dock  ;  should 
you,  however,  prefer  the  increased  width  to  that  of  depthj  it 
will  bo  about  seventy-five  feet  more,  or  three  hundred  and 
seventy-five  feet  m  all. 

On  turmng  to  the  detailed  estimates  for  this  section  you 
will  find  the  amounts  as  follows  : 

Ist. — If  inasonry  superstructure  is  used  throughout,  on  the  north  side, 
and  the  whole  worls  completed  according  to  Section  No.  3 — the  cost  will 
be  $630,426. 

2nd. — If  wooden  superstructure  is  used  throughout,  and  the  whole, 
work  completed  according  to  Section  No.  4,  the  cost  will  be  $4*73,666. 

To  none  of  the  foregoing  estimates  has  the  cost  for  obtaining  the  extra 
depth  been  added.  The  following  will  now  show  the  entire  cost  of  the 
dock  when  completed  to  twenty-five  feet  draft  of  water. 

1st. — If  built  with  masonry  superstructure  onthe  north  side,  Section 

No.  3.      .••    ^'     '''■■■♦'     >•  ■  •  •(     ••!.:   .11,    (u,.. 

Section  of  dock  No.  1 $526,427. 70 

Section  of  dock  No.  2 630,426. 20 

Extra  five  feet  in  depth 78,458. 60 

Total. $1,135,312.40 

2nd. — If  built  with  wooden  superstructure  on  each  side.  Section  No.  4. 

Section  of  dock  No.  1 $482,330.00 

Section  of  dock  No.  2 473,665.95 

Extra  five  feet  in  depth 78,458.60 

Total $1,034,464.45 

Shewing  a  difference  between  the  two  of  $100,857.95. 

We  will  now  suppose  that  the  whole  of  the  work  is  per- 
formed by  the  Terminus  Company,  or  by  any  other  joint 
stiock  Company  which  may  be  organized  for  the  purpose,  and 
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ascertain  what  the  direct  cost  chargeable  to  the  Compan^r 
would  be,  as  it  has  before  been  stated  that  the  expense  of  the 
masonry  retaining  wall,  or  rather  the  foundations  of  the  front 
walls  of  the  warehouses,  and  the  openings  into  them  were 
properly  chargeable  to  the  proprietors  or  parties  purchasing 
the  lots.  Taking  in  the  1st  instance  the  cheaper  of  the  two, 
the  wooden  superstructure, — 

Estimated  total  cost $1,034,454 

Section  No.  1 — Cost  of  retaining  walls $38,220 

Do.  Bridgeb  into  warehouses 41,676 

Section  No.  2 — Cost  of  retaining  wall 73,125 

Do.  Brid^^s  iuto  warehouses 38,203  191,224 

Balance  to  be  borne  by  the  Company  ......  $843,230 

Now  suppose  tli«  Harbor  Commissioners 
build  the  front  cribbing  and  wharf  floor, 
for  which  they  will  eo''Mcl  tiic  harbor 
dues  on  vessels  entering  the  dock  the 
above  amount  will  be  reduced  titill  fur- 
ther as  follows  :— 

0C«Uon  1— North  side />  $76,&t;5.70 

"      South  side 75.6']1.95      ' 

Section  2— .Vorth  side 9^,520.50 

"      South  side 95,t>i*>.75         344,364.90 

Leaving  amount  of  expenditure  to  be  incurred  by  the  Com- 
pany        $498,865 

If  the  Harbor  Commissioners  should  decide  on  building  the 
dock  wall  on  the  north  side  first,  and  leave  that  on  the  south 
side  for  a  future  period  or  whenever  required  by  the  trade, 
the  first  expenditure  will  be  reduced  to  $173,086  ;  or  if  they 
would  build  the  cribs  to  the  level  of  low  water  in  the  first 
instance,  and  afterwards  add  the  superstructure  as  called  for 
a  further  reduction  can  be  made  $115,724.  In  other  words 
the  dock  can  be  made  available  for  the  moderate  outlay  of 
$614,689  to  the  company  and  the  Harbor  Commissioners,  but 
as  the  subsequent  cost  of  the  work  would  amount  on  more 
than  if  done  at  the  outset,  it  would  be  good  policy  to  com- 
plete it,  at  least  on  the  north  side,  in  the  first  instance,- 
where  the  total  cost  would  be  $671,951  to  the  same  parties. 
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We  will  now  take  up  the  more  expensive  plan  and  treat  it 
in  the  same  manner. 
Total  estimated  cost $1,135,312 

Deduct  from  this  sum  the  following  amounts  : 

Sec.  1— Retaining  walls $38,220 

Bridges  into  warehouses 59,520 

Sec.  2 — Retaining  walls 73,125 

Bridges  into  warehouses 54,560 

225,425 
Amount  of  Company's  expenditure $909,887 

If  the  Harbor  Commissioners  build  the  front  dock  wall  and  wharf- 
floor  the  additional  deductions  will  be  as  follows : 

Sec.  1— North  side $74,465.35 

South  side 75,661.95 

Sec.  2— North  side 93,872.75 

South  side 95,616. 75 

$339,61'^.  00 
Amount  of  Company's  expenditure 570,270.00 

If  the  Harbor  Commissioners  should  not  build  the  dock 
wall  on  the  south  side  until  required,  the  expenditure  on  their 
part  would  be  reduced  to  about  -f  168,338.  And  if  the  ma- 
sonry superstructure  is  built  only  as  required,  their  amount 
may  still  further  be  reduced  to  $115,724  or  admitting  of  the 
dock  being  brought  into  operation  for  $685,994.  Sound 
policy  would,  however,  construct  the  north  dock  wall  com- 
pletely in  the  first  instance,  when  the  total  .imount  for  Company 
and  Harbor  Commissioners  will  be  $738,608,  or  at  a  cost  of 
$66,657  more  than  the  same  extent  of  facilities  could  be  fur- 
nished by  its  more  perishable  competitor  with  the  wooden 
superstructure. 

As  a  last  resource,  should  neither  the  Harbor  Commission- 
ers or  the  Company  be  in  a  position  to  meet  any  of  the  ex- 
penditure on  the  dock  wall  proper,  I  would  still  urge  the  im- 
portance of  excavating  the  channel,  and  using  the  material 
.  for  making  up  the  embankments,  instead  of  bringing  it  from 
a  distance  for  that  purpose,  being  assured  that  on  the  erec- 


tion  of  warehouses  tlie  dock  walls  in  front  of  each  Avill  follow  as 
a  necessary  consequence,  even  if  they  have  to  be  built  by  the 
respective  proprietors.  The  course  will  insure  deep  water 
frontage,  without  which  the  value  of  the  land  reclaimed  would 
bear  but  a  small  per  centage  to  that  which  it  otherwise  would, 
whereas  on  the  other  hand,  should  the  attempt  be  made  to 
construct  the  railway  embankment  fir»t  as  proposed  by  some 
gentlemen  by  means  of  material  from  a  distance,  and  allow 
the  dock  with  deep  water  frontage  to  follow  whenever  re- 
quired, the  cost  would  be  more  than  doubled,  if  indeed  the 
work  would  be  practicable  for  any  amount,  of  which  I  have 
grave  doubts,  and  consequently  the  long  sought  union  of  the 
rail  and  harbor  would  be  as  distant  in  the  far  off  future  as 
ever. 

Before  leaving  the  subject  of  construction,  it  may  be  well 
to  refer  briefly  to  anotlier  point  of  some  importance  in  con- 
nection with  the  dock,  viz.  the  approaeh  to  its  entrance  from 
the  present  harbor. 

You  are  probably  aware  that  the  existing  channel  leading 
up  in  front  of  the  city  from  the  long  wharf  to  the  foot  of  the 
Lachine  Canal,  is  an  artificial  one,  dredged  about  three  hun- 
dred feet  in  width,  to  twenty  feet  in  depth — tlio  water  on  tiie 
outside  of  the  channel  in  its  entire  length  is  comparatively 
shallow,  to  within  a  short  distance  of  the  upper  end,  where  it 
suddenly  deepens  and  nms  out  in  the  form  of  an  arm  at  right 
angles  with  the  line  of  the  harbor,  for  a  considerable  distance, 
forming  a  natural  channel  of  great  depth,  to  the  very  en- 
trance of  the  proposed  dock — this  outlet  can  be  greatly  im- 
proved by  dredging  off  the  lower  point  of  the  shoal,  which  the 
Karbor  Commissionei's  would  probably  do  for  a  sum  not 
exceeding  twelve  thousand  dollars.      •■-  ^' '  '  •'     <'   ^ 

Witli  the  foregoing  remarks  on  the  character  of  the  plan, 
the  mode  of  accomplishing  the  work,  and  its  cost,  we  now 
come  to  the  consideration  of  a  question,  second  to  none  of  them 
in  its  iroportaait  bearing  on  the  whole  project,  namely,  wiU 
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tlie  enterprise  'pay  when  carried  out,  and  is  it  a  thing  in  which 
capitalists  may  invest  money  with  some  certainty  of  good  re- 
turn? 

To  arrive  at  a  satisfactory  conclusion  on  this  point  it  will 
be  needful  to  examine  the  subject  under  the  three  following 
heads,  as  sources  of  prospective  revenue. 

1st.  Quantity  of  land  reclaimed,  and  its  probable  money 
value  when  disposed  of  by  the  Company. 

2nd.  Estimated  amount  derivable  from  railway  Companies. 

3rd.  Estimated  amount  derivable  from  dues  on  vessels  en- 
tering the  dock. 

With  reference  to  the  first  source  of  income,  it  may  be 
stated  that  the  total  amount  of  land  reclaimed  by  the  present 
plan  is  as  follows : — 

North  side  of  dock, 1,072,817  square  feet. 

South  side  of  dock 396,000  '< 

Making  a  total  of 1,468,817  " 

Now  if  the  total  cost  of  the  entire  work  be  assumed  at 
$1,135,312,  the  price  at  which  this  area  is  obtained  will  be 
seventy-seven  cents  per  square  foot,  and  if  we  deduct  from 
the  total  quantity  the  space  occupied  by  wharves,  railways, 
streets,  and  that  claimed  by  the  proprietors  south  of  Mill 
street,  the  following  result  is  obtained : —  ..    ,        • 

North  side  of  dock,  total  area 1,072,817        '' 

Deduct  space  occupied  by  railway  tracks. ..  180,300 

"     ,    ,     ,    ",  wharves 195,550    j  i,  ,  ,, 

",  "  ,  streets 184,197 

"  •  "    '  proprietors 173,050       733,097 

Balance  on  north  side 339,720  ' 

South  side  of  dock,  total  area ,    ' ,       396,000 

Deduct  space  occupied — 

By  railways 132,000  '    . 

By  wharves , 99,000 

Bystreets 6,000     236,000     160,000 

Making  a  total  balance  on  both  sides  of  dock  of  499,720 
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square  feet  for  sale,  and  which,  divided  into  the  entire  esti- 
mate as  before  mentioned,  will  make  each  square  foot  cost 
two  dollars  and  twenty-eight  cents. 

If  we  now  deduct  the  cost  of  the  dock  walls,  retainmg 
walls  and  bridges  into  the  warehouses,  supposing  the  Com- 
pany be  not  at  the  expei.se  of  constructing  them,  the  cost 
will  be  reduced  to  a  dollar  and  forty  cents  per  square  foot ; 
and  if  to  the  above  499,720  square  feet  of  available  space 
there  is  added  the  additional  amount,  which  would  be  gained 
by  increasing  the  width  of  the  warehouses  from  100 
to  160  feet,  as  will  be  proposed  for  various  reasons  at  the  end 
of  this  report,  the  area  will  be  increased  to  654,720  square 
feet  and  adding  44,220  dollars  to  the  original  estimate, 
making  a  total  of  $1,178,642. 

If  the  Company  should  now,  under  such  circumstances,  per- 
form the  whole  work,  the  cost  of  each  foot  of  land  reclaimed 
will  be  seventy-two  cents  ;  and  after  making  the  deductions 
for  streets,  wharves,  railways  and  proprietors,  one  dollar  and 
eighty  cents  per  foot,  and  still  further  reduced  by  deducting 
the  costs  of  retaining  walls  and  warehouse  bridges,  to  a  dol- 
lar and  forty-five  cents  for  each  foot.  But  should  the  Harbor 
Commissioners  assume  the  cost  of  the  dock-wharves  the 
amount  each  foot  of  surface  to  be  disposed  of  by  the  Com- 
pany will  cost,  would  be  still  further  reduced  to  ninety-four 
cents.        •       ■'■■'■  ■    "  '-''■^•"^.   -"'  ^'' ■■''-  •  • 

Such  is  a  statement  of  the  actual  cost  of  a  square  foot  of 
land  reclaimed  from  the  river,  and  provided  with  deep  water 
frontage  and  railway  connection ;  what  the  actual  value  of  it 
would  be,  can  only  be  determined  approximately  by  compar- 
ing it  with  the  price  land  is  held  in  the  neighborhood,  but 
without  such  faciUties  for  the  transaction  of  business  as  the 
site  before  us  presents.  The  unoccupied  space  on  each  side 
of  the  foot  of  McGill  street  is  held  by  the  various  proprietors 
at  from  two  dollars  to  one  dollar  fifty  cents  per  square  foot, 
for  ordinary  warehouse  purposes.      We  cannot  go  far  wrong 
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then  to  suppose  that  sites  for'  warehouses,  &o.,  such  as  are 
presented  on  the  Mill  street  project,  with  immediate  rail, 
ship,  and  cart  connections  for  each,  can  be  of  less  actual 
value  than  those  on  McGill  street  without  such  extensive  and 
important  facilities — the  following  estimate  will  shew  the  pro- 
bable value  based  on  this  supposition — 


Available  land  held  by  the  Com-       /  " 

pany  on  the  north  side  and  bor« 

dering  immediately  on  the  dock,  311,720  sq.  feet,  at  $2.00. . 
Do.  do.  not  bordering  immediately 

on  the  dock,  but  lying  between 

Mill  street  continuation  and  La-  . 

chine  Canal 183,000       "       at    1.50.. 

Land  on  south  side,  bordering  im-  ^ 

mediately  on  the  dock,  but  not 

available  during  winter 160,000       "       at    1.00.. 


$623,440 


274,500 

160,000 
Total  estimated  value  of  land $1,057,490 

Amotmting  to  within  120,702  dollars  of  the  entire  cost  of 
the  work,  or  after  deducting  the  cost  of  the  retaining  walls 
and  warehouse  bridges  chargeable  to  the  proprietors,  there 
will  be  a  surplus  in  the  value  of  the  land  of  104,723  dollars 
over  the  cost,  and  if  still  further  reduced  bj  the  amount  of 
the  doclc  wharves,  there  will  be  an  excess  in  value  amounting 
to  444,340  dollars  over  and  above  the  Company's  expen- 
diture. 

A  correct  estimate  of  the  probable  revenue  to  be  derived 
from  railway  operations,  is  more  difficult  to  arrive  at,  from 
the  fact  that  if  based  on  number  of  passengers  and  tons  of 
freight  passing  over  the  rails,  the  data  for  the  estimate  will 
fluctuate  from  yeax  to  year,  and  will  also  be  aflfected  to  a 
considerable  extent  by  the  determination  the  Terminus  Com- 
pany may  arrive  at  respecting  the  site  for  the  location  of  the 
railway  station.  ••'  .    . .  ^ 

Should  it,  owing  to  the  opposition  which  has  been  met 
■with  to  the  closing  up  of  tJio  foot  of  MoGill  street,  and  cross- 
ing the  Lachine  CanaL  as  well  as  the  action  of  the  Crrand 
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Trunk  Railway  in  establishing  a  second  depot  on  Bonaven^ 
ture  street,  decide  on  abandoning  that  expensive  site,  and 
adopting  in  place  of  it  the  eligible  strip  of  ground  1000  feet  in 
length  by  200  feet  in  depth,  lying  between  the  continuation 
of  Mill  street  and  the  Lachine  Canal,  a  large  amount  for  land 
purchase,  and  an  expensive  crossing  of  the  canal  will  be 
avoided — should  this  point  be  selected,  it  will  oflFer  sufficient 
space  for  a  large  passenger  station  fronting  the  city,  and  con- 
nected with  it  if  necessary,  by  two  additional  bridges  over 
the  canal,  for  ordinary  traffic.  In  rear  of  this  building  of 
seventy-five  feet  in  depth,  is  space  for  four  railway  tracks,  , 
occupying  fifty  feet,  and  leaving  a  balance  of  seventy-five  feet 
in  depth  between  the  tracks  and  the  continuation  of  Mill 
street,  for  a  local  freight  depot. 

These  two  station  buildings  could  be  connected  with  each 
other  above  the  rail  tracks,  and  have  tlie  upper  and  lower 
stories  so  furnished  divided  oiF  mto  a  great  number  of  offices 
and  warehouses  for  merchants  and  commission  agents,  and 
would  yield  a  large  income,  on  account  of  proximity  to  rail- 
way station,  warehouses,  and  shipping.  The  erection  of  this 
building  could  commence  at  tlie  upper  end  of  the  station 
reserve,  and  be  gradually  extended  from  time  to  time,  as 
the  increase  of  the  traffic  would  demand,  until  the  extreme 
length  is  attained.  The  entire  depot  would  be  accessible  on 
all  sides,  by  streets  from  sixt}"-  to  one  hundred  feet  in  width, 
if  required,  with  the  railway  operations  confined  to  a  space 
beyond  all  interference  witli  ordinary  traffic. 

But  as  this  report  is  not  specially  intended  for  the  City 
Terminus  Company,  it  will  not  be  necessary  to  go  into  minute 
details  either  with  reference  to  the  general  arrangement  of 
station  buildings  or  to  the  amount  which  would  be  saved  that 
Oorapany  by  confining  their  operations  to  the  south  side  of 
the  Canal — it  will  suffice  for  our  present  purpose  to  assume 
as'  the  minimum  revenue  to  be  derived  from  the  Grand  Trunk 
Railway  Company,  the  amount  of  their  guarantee,  to  lihe 
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MoGill  Street  Tenninus  Company,  on  $200,000  at  7^  per 
cent,  equivalent  to,  $15,000  per  annum. 

With  a  dock  of  this  magnitude,  and  so  extensive  a  system 
of  warehouses  in  connection  with  the  rail  and  shipping,  a  third 
connection  with  the  narrow  guage  roads  leading  to  Boston, 
New  York,  and  all  the  various  cities  and  towns  in  the  neigh- 
boring country,  would  become  so  much  of  a  necessity  as 
speedily  to  be  obtained,  by  placing  the  third  rail  over  the 
Victoria  Bridge  and  leading  it  from  thence  to  the  warehouses 
and  Terminus — the  additional  revenue  this  would  yield,  at 
the  very  lowest  figure,  would  be  $5,000 — making  a  total  for 
the  two  guages  of  $20,000  per  annum,  and  representing  a 
capital  of  $266,000  at  seven  and  one-half  per  cent. 

Any  estimate  of  the  amount  to  be  collected  from  shipping 
dues,  will  of  course  be  based  on  uncertainty — we  must,  there- 
fore, place  the  sum  at  a  very  low  figure,  to  insure  being 
within  the  mark,  and  call  it  $25,000  per  annum. 

From  the  foregoing  deductions,  which  are  susceptible  of 
increase  or  diminution  according  to  your  idea  of  the  correct- 
ness of  the  data  upon  which  they  are  founded,  we  will  now 
proceed  to  condense  the  whole  into  one  result : 

If  the  total  cost  be  assumed  at  $1, 178,642,  at  eight  per  cent.,  the  interest 

on  the  outlay  will  amount  to $94,^91 

To  meet  this  there  is  the  interest  on  the  land  sales 

amounting  to  $1,05T,940,  at  say  8  per  cent $84,635 

Estimated  annual  revenue  from  railways. > 20,000 

Estimated  annual  revenue  from  Harbor 25,000 

$129,635 

showing  a  surplus  of  $35,344  over  the  amount  required  to  meet  the 
interest,  or  about  1 1  per  cent,  on  the  total  capital  invested. 

I]j  the  above  estimate  of  $1,178,642,  is  embraced  the  cost 
of  the  retaming  walls  and  bridges  into  the  warehouses, 
chargeable  to  the  various  proprietors,  amounting  to  $250,- 
726,  which  if  deducted  from  the  total  amount  will  leave  a 
balance  of  $927^917,  to  be  provided  for  by  the  Company* 
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And  at  eight  per  cent,  per  annnm  will  require  $t4,233 

Taking  the  same  revenue  as  before  estimated  at 129,635 

Leaves  a  balance,  after  paying  eight  per  cent,  of $55  402 

Equal  altogether  to  about  14  per  cent,  per  annum. 

We  will  now  present  the  subject  in  the  most  extreme  case 
it  can  possibly  assume,  and  suppose  that  the  excavation — 
coffer  damming,  and  pumping  will  cost  double  the  liberal 
estimate  made  for  the  work — this  will  add  $366,641  to  the 
above  amount  of  $927,917,  making  a  total  of  11,294,568, 
which  at  eight  per  cent,  will  give  $103,564  to  be  provided 
annually  as  interest,  but  the  foregoing  estimate  of  revenue 
still  holding  good,  shews  a  balance  after  paying  that  amount 
of  $26,071,  or  equal  to  a  total  yearly  dividend  on  the  amount 
invested  of  ten  per  cent,  under  such  extraordinary  circum- 
stances. 

It  may  be  well  to  mention  here,  that  in  the  foregoing  sum- 
mary the  more  expensive  of  the  two  plans  has  been  used,  that 
with  the  masonry  superstructure  for  the  dock  walls,  the  differ- 
ence in  cost  of  the  two,  $100,857,  will  enable  you  to  substi- 
tute the  cheaper  plan  for  purpose  of  comparison  should  it  be 
desired. 

I  now  come  to  the  suject  briefly  alluded  to  on  page  three 
of  this  report,  with  reference  to  a  few  modifications  in  the 
general  features  of  the  scheme  submitted  to  you,  which  will, 
in  my  opinion,  add  much  to  its  value  as  a  paying  speculation, 
and  also  give  increased  facilities  for  carrying  it  out,  as  well 
as  additional  space  for  the  transaction  of  business,  a  point  in 
itself  of  the  utmost  consequence  to  its  future  successful 
working.  ,  ■   ^ 

The  views  now  about  to  be  given,  I  regret  to  say  are  not 
participated  in  by  some  of  the  proprietors,  whose  opinions  are 
nevertheless  entitled  to  much  respect,  and  who  will  no  doubt 
bring  them  before  your  notice.  This  difference  in  opinion  is 
regretted  the  more  from  the  fact  of  the  otherwise  complete 
unanimity  of  mind  existing  between  those  gentlemen  and 
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myself  relative  to  the  work  in  other  respecta,  and  the  very 
valuable  suggestions  of  a  practical  character,  they  have  kindly 
furnished  during  the  preparation  of  the  plans. 

The  changes  from  the  present  plan  may  be  briefly  stated 
as  follows: 

1st.  I  propose  to  widen  Mill  street  to  at  least  sixty  feet,  in 
place  of  fifty  feet,  as  shewn  on  the  plan. 

2nd.  To  increase  the  depth  of  the  warehouse  lots  bordering 
on  the  north  side  of  the  dock  from  one  hundred  to  one  hun- 
dred and  fifty  feet,  and  thereby  straighten  the  line  opposite 
Lyman's  and  Gould's  mills. 

8rd.  To  increase  the  spact^  for  the  railway  tracks  in  front 
of  the  warehouses  from  fifty  to  sixty  feet. 

4th.  To  increase  the  whaif  space  from  fifty  to  at  least 
gixty  feet. 

With  reference  to  the  first,  it  may  be  mentioned  that  in  the 
event  of  the  warehouses  being  erected,  Mill  street  would 
become  a  perfect  thoroughfare  for  cartage  between  them  and 
the  city,  forming  as  it  would  the  only  line  of  approach.  The 
horse  trucks  now  in  use  measure  about  twenty-five  feet  in 
length,  and  with  two  backed  up,  receiving  or  delivering  freight, 
to  the  mill  on  one  side  and  the  warehouse  oh  the  other,  the 
thoroughfare,  if  made  but  fifty  feet,  would  be  completely 
blocked  up ;  it  would  in  fact  be  found  that  sixty  feet  would 
furnish  scant  room  enough ;  and  as  the  proprietors  have  liberally 
bestowed  ten  feet,  to  widen  the  street  from  forty  feet  to  fifty 
feet,  the  Harbor  Commissioners  should  show  equal  liberality 
in  moving  the  southern  limit  of  the  proprietors'  lands  ten  feet 
further  out,  providing  they  give  the  same  amount  to  the  street 
on  the  north  side,  making  it  sixty  feet  in  width. 

It  may  be  urged  that  Commissioners  street,  in  front  of  the 
city,  is  of  less  width,  and  that  it  accommodates  all  the  present 
traffic  between  the  existing  warehouses  and  the  harbor.  The 
parallel  between  the  two  cases  will,  however,  not  hold  good, 
iets  Commissioners  street  has  warehouses  but  on  one  side,  «iiid, 
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moreover,  is  provided  with  a  great  number  of  lateral  outlets 
in  the  form  of  streets  tapping  its  traffic  at  right  angles,  while 
Mill  street,  on  the  other  hand,  will  be  enclosed  on  both  sides 
with  mills  and  warehouses,  and  fonii  a  main  artery  seventeen 
hundred  feet  in  length,  without  any  lateral  escape  for  the 
traffic  flowing  over  it  into  the  city.  This  extra  width  Avill 
not  prevent  light-iron  girders  being  placed  over  head,  to 
connect  the  buildings  on  each  sidooftho  street,  for  the  transit 
of  flour  or  wheat.  For  motive  power  I  would  propose  taking 
the  water  from  the  bulk-heads  now  in  use,  by  iron  pipes, 
underneath  Mill  street,  to  the  wheels  to  be  placed  in  the  new 
warehouses.  :       , 

The  extra  depth  for  the  warehouses  is  proposed  for  the 
following  reasons : 

1st.  It  will  give  a  much  larger  channel  for  the  escape  of 
the  waste  water  from  the  mills,  during  the  progress  of  the 
work,  a  point  of  great  importance  in  dealing  with  this  difficult 
problem, 

2nd.  The  additional  land  so  furnished,  will  give  a  clear 
profit  over  and  above  the  extra  expense  of  at  least  $300,000. 
Without  this  increase,  there  would  be  no  inducement  for  a 
Company  to  undertake  the  work  on  Section  No.  1,  simply  for 
the  benefit  of  the  mill  proprietors. 

The  extra  width  of  fifty  feet  in  front  of  each  lot  could  be 
assumed  by  the  proprietors  of  the  lots  by  taking  stock  for  the 
value  of  the  land,  the  amount  of  which  would  enable  the 
Company  to  do  a  large  amount  of  the  work,  and  the  entire 
depth  of  one  hundred  and  fifty  feet  would  then  be  held  by 
the  present  proprietors.  This  arrangement  will  also  admit 
of  the  railway  and  wharf  being  carried  in  a  straight  line  the 
entire  length  of  the  dock,  without  interfering  with  Lyman's 
buildings  on  the  south  side  of  Mill  street.  If,  on  the  other 
hand,  it  should  be  decided  not  to  make  tliis  increase  in  depth, 
and  a  Company  undertake  to  do  the  work  in  accordance  with 
the  present  plan  of  one  hundred  feet  in  depth,  I  would  still 
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strongly  ui'tn    the  straightening  of  tho  line  by  making  some 
arrangoHKMit  with  tho  proprietors  aflfocted  thereby. 

It  appears  to  me  that  in  view  of  the  groat  value  of  dock 
frontage,  and  tho  necessity  of  a  certain  amount  of  warehouse 
area  being  required,  it  would  bo  more  desirable  to  make  tho 
side  of  tho  warehouse  fronting  on  tho  dock  of  less  dimension, 
and  allow  the  increased  area  to  be  derived  by  additional  depth  ; 
by  this  means  a  greater  number  of  lots  can  bo  obtained,  and 
enable  them  to  be  sold  at  an  advanced  price — in  this  case  one 
hundred  and  fifty  feet  in  depth  will  be  productive  of  greater 
advantages  than  one  hundred  feet. 

Tho  width  of  fifty  feet,  proposed  by  the  gentlemen  referred 
to,  for  the  four  tracks  of  rails,  is  rather  scant  measure ;  by 
increasing  it  to  sixty  feet,  will  give  them  more  room,  and 
allow  of  space  for  a  foot  walk,  or  promenade  on  the  top  of 
the  revetment  wall  for  the  use  of  citizens  wishing  to  view  the 
crowd  of  shipping  in  the  dock  —  an  iron  railing  for  their 
safety  could  be  placed  along  the  outside,  similar  to  that  on 
Commissioners  street ;  this  extra  space  of  ten  feet  will  protect 
the  iron  girders  carrying  the  railway  over  the  openings  and 
streets,  from  the  shoving  of  the  ice,  should  it  ever  reach  th  f 
height  of  their  underside,  and  also  admit  of  permanent  sup- 
ports being  erected  for  the  service  of  wheat  spouts  leading  to 
the  vessels,  until  the  period  arrives  when  the  erection  of  per- 
manent buildings  on  the  south  side  of  the  dock  will  allow 
also  of  permanent  additions  being  made  to  the  warehouses  on 
the  north  side  of  the  dock,  and  extending  over  the  four  tracks 
of  rails. 

The  width  of  the  wharf  is  a  question,  which  would  prob- 
bly  be  decided  by  the  Harbor  Commissioners.  I  would,  how- 
ever, propose  an  increase  of  ten  feet,  making  it  sixty  in  place 
of  fifty  feet  as  shown  on  the  plan,  for  the  reason  that  many 
of  the  gangways  used  by  the  vessels  are  about  forty  feet 
long,  and  will  occupy  say  thirty  feet  of  the  wharf,  leaving 
the  balance  of  thirty  feet  between  their  lower  ends  and  tl^Q 
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rovotment  wall,  for  the  passage  of  carts  or  trucks  coming 
dowu  with  or  for  freight  unto  the  level  of  the  wharf. 

Such  are  the  arguments  I  would  urge  for  the  proposed 
modifications  of  tlie  present  plan  submitted,  and  which  I  con- 
sider my  duty  to  frankly  give  you,  in  order  to  make  it  perfect 
in  every  respect,  at  least  in  so  far  as  my  own  opinion  goes  ; 
on  the  other  hand,  the  objections  urged  by  the  proprietors 
referred  to,  against  those  increased  dimensions  from  the  difii- 
culty  they  will  create  in  the  handling  of  wheat,  are,  from  the 
great  practical  experience  possessed  by  those  gentlemen  in 
this  particular  department,  entitled  to  consideration.  You 
will  permit  me  to  add,  however,  that  I  anticipate  no  difficulty 
which  cannot  be  easily  surmounted,  but  probably  necessitating 
mechanical  appliances  differing  from  those  now  made  use  of 
for  such  service. 

Before  concluding  this  report,  I  may  mention  that  it  has 
been  for  some  time  in  contemplation  to  remove  the  waste  weir 
on  the  Lachine  Canal,  near  Grant,  Hall  &  Company's  mill, 
to  a  point  some  distance  out,  and  thus  create  an  extension  of 
canal  basin  at  that  place.  If  this  is  done,  the  excavation 
necessary  for  widening  the  present  tail-race  from  the  waste 
weir,  will  furnish  good  material  for  the  coffer  dam  on  Section 
No.  1,  but  as  this  basin  is  a  separate  work,  although  of  some 
importance  in  connection  with  the  dock,  I  have  not  embraced 
it  in  the  estimate. 

Should  the  Terminus  Company  decide  on  abandoning  the 
McGill  street  site,  as  it  will  probably  be  their  interest  to  do, 
in  view  of  the  greater  advantages  to  be  derived  from  a  site 
on  the  south  side  of  the  canal,  the  swing  bridge  proposed  to 
be  placed  over  the  guard  lock,  Lachine  Canal,  could  be  trans- 
ferred to  the  entrance  into  this  basin,  and  eventually  be  paid 
for  by  the  Hydraulic  and  Dock  Company  when  their  scheme 
is  carried  out,  as  the  basin  in  juestion  would  form  the  entrance 
from  the  Lachine  Canal  into  the  largo  Hydraulic  Dock. 

The  total  length  of  dockage  with  twenty  or  twenty-five  feet 
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water  on  the  Mill  street  scheme  is  7400  feet,  or  equal  to  one 
and  two-fifths  miles. 

One  groat  advantage  of  the  plan  before  us  is  the  oppor- 
tunity it  presents  of  having  its  value  nearly  doubled  by  future 
extension  and  with  comparatively  a  small  outlay ;  but  as  I 
have  alread  written  at  much  greater  length  than  at  first 
intended,  oii  the  arrangement  proposed  for  the  north  side  of 
the  dock,  in  which  you  are  more  immediately  interested,  I  shall 
trespass  but  briefly  on  your  patience  in  describing  the  nature 
of  the  improvements  capable  of  being  made  on  the  south  side. 

As  already  described  in  the  preceding  report,  the  work 
contemplated  at  the  present  time  on  the  south  side  of  the 
dock,  consists  of  a  wharf  and  embankment  one  hundred  and 
twenty  feet  in  width,  running  its  entire  length  and  raised  ten 
and  one-half  feet  above  summer  water  line,  for  the  reception 
of  temporary  flour  and  goods  sheds,  &c.,  for  which  purpose 
it  can  be  used  up  to  the  time  of  more  permanent  and  complete 
structures  being  required  for  the  trade.  The  extremely 
shallow  water  south  of  this  embankment  can  be  filled  up  to 
summer  water  for  a  distance  of  150  feet  in  depth,  for  the 
reception  of  a  second  tier  of  warehouses,  with  wharf,  revet- 
ment wall,  openings  through  the  railway  embankment,  in  front 
of  the  buildings  and  railway  tracks,  in  every  respect  similar 
to  that  on  the  north  side ;  an  embankment  raised  twenty-five 
feet  high  above  summer  level,  and  sixty  feet  in  width,  will 
be  placed  in  rear  of  the  new  tier  of  warehouses,  for  connect- 
ing the  cart  traffic  with  them,  and  also  to  protect  the  buildings 
from  danger  of  ice.  When  the  Hydraulic  Dock  scheme  is 
carried  out,  another  tier  of  mills  can  be  placed  exterior  to 
this  street,  or  between  it  and  the  Hydraulic  Dock  Wall,  the 
whole  forming  a  repetition  of  the  existing  mills  at  the  foot  of 
the  Lachine  Canal,  Mill  street,  and  the  new  warehouses  pro- 
posed for  the  north  side  of  the  dock,  with  the  water  supplied 
to  the  wheels  in  the  buildings  from  the  Lachine  Canal  on  one 
side  and  the  Hydraulic  Dock  on  the  other,  and  from  thence 
conveyed  into  the  proposed  dock  as  a  tail-race. 
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The  earth  in  the  embankment  required  for  this  new  line  of 
warehouses  on  the  south  side  could  be  obtained  from  the  exca- 
vation of  the  contemplated  government  basins  near  Tait's 
Pry  Dock  on  the  Lachinc  Canal,  and  prove  a  decided  exem- 
plification of  the  proverb  "  killing  two  birds  with  one  stone." 

After  the  erection  of  these  warehouses  on  the  south  side 
of  the  dock,  the  space  occupied  by  the  rail  tracks  on  each 
side  of  the  dock  could  be  built  over,  leaving  headway  enough 
for  the  engines,  &c.,  and  thus  obtain  much  additional  valuable 
storage  room  over  head. 

The  promenade  along  the  revetment  walls  in  front  of  the 
buildings  on  each  side  of  the  dock  can  be  increased  in  width 
by  bracketting  from  the  face  of  the  walls  and  planking  over ; 
as  the  entire  dock  will  be,  so  to  speak,  "  land-locked,"  or 
entirely  protected  from  floating  ice,  forming  an  admirable 
harbor  for  vessels  during  the  winter. 

I  have  thus,  gentlemen,  endeavored  to  place  before  you 
a  project  extensive  in  its  character,  but  susceptible  of  being 
carried  out  for  an  amount  within  the  reach  of  the  mercantile 
community  of  this  city. 

I  have  endeavored  to  show  how  in  its  execution,  one  part 
may  be  made  to  accomplish  another,  with  every  prospect  of 
being  a  paying  speculation  to  those  embarking  in  it ;  and  at 
the  same  time  creating  facilities  of  the  utmost  importance,  not 
only  for  the  commerce  of  this  city,  but  of  the  Province  and 
Great  West  generally. 

I  have  the  honor  to  be,  Gentlemen, 
Your  obedient  servant, 

CHAHLES  LEGGE, 

Civil  Engineer. 
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APPENDIX. 


The  reduced  plans  which  accompany  this  Report  are  on  a 
scale  sufficiently  large  to  give  a  general  idea  of  the  contem- 
plated work  ;  the  original  drawings  being  on  a  much  larger 
scale,  shew  the  details  more  perfectly.  In  connection  with 
the  Mill  street  improvement,  it  was  thought  desirable  to 
exhibit  the  ma'm  hydraulic  dock  and  basins,  of  which  the 
proposed  work  will  form  the  commencement,  but  at  the  same 
time  capable  of  being  carried  out  separately. 

Persons  desirous  of  becoming  more  fully  acquainted  with 
the  nature,  extent  and  vast  importance  of  the  entire  scheme, 
can  do  so  by  obtaining  a  copy  of  Mr.  Legge's  report  and 
plans,  prepared  under  the  instructions  of  the  Hon.  John 
Young,  in  the  year  1861 ;  for  the  carrying  out  of  which  a 
charter  was  granted  by  the  Canadian  Government  in  the 
same  year.  In  the  mean  time,  the  following  extracts  will  give 
those  not  ablo  to  obtain  a  copy  of  the  report,  some  idea  of 
the  estimation  in  which  these  improvements  are  held  by  the 
very  few  who  have  yet  had  an  opportunity  of  examming 
them.  With  reference  to  the  entire  scheme  of  docks,  &c., 
the  time  has  scarcely  yet  come  for  its  being  carried  out,  nor 
would  it  be  poHcy  to  do  so  until  the  Welland  and  St.  Law- 
rence Canals  are  enlarged,  as  well  as  a  canal  made  to  connect 
the  St.  Lawrence  river  with  Lake  Champlain,  so  strongly 
advocated  in  the  last  annual  report  of  the  Chief  Commissioner 
of  Public  Works,  Canada ;  as  well  as  in  several  very  able 
reports  of  preceding  Commissioners,  also  by  eminent  Canadian 
and  American  engineers.  But  the  Mill  street  and  Wind 
Mill  Point  improvement  is  required  now,  both  for  the  busi- 
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ness  of  the  Port  and  for  the  convenience  of  the  Railways  at 
Montreal.     The   Railways  and  the  Victoria  Bridge  have 
done  much  to  make  this  city  the  great  distributing  point 
between  the  ocean  and  the  neighboring  States  on  the  Atlan- 
tic on  the  one  hand,  and  the  Western  interior  on  the  other. 
Indeed,  the  railway  is  now  the  great  means  by  which  the 
commerce  of  Montreal  is  maintained.     Our  canal  system 
must  be  confessed  to  be  a  failure,  and  will  continue  so  until 
the  Government  of  Canada  adapt  those  canals  to  the  magni- 
tude of  our  natural  navigation.     The  canals  of  the  State  of 
New  York,  ten  years  ago,  only  admitted  vessels  to  pass 
through  them  of  an  average  size  of  eighty-two  tons,  but  with 
commendable  foresight,  the  Government  of  that  State  since 
that  period  have  so  enlarged  the  Erie  canal,  that  vessels  of 
an  average  size  of  one  hundred  and  sixty-two  tons  pass 
through  ;  during  which  time  nothing  whatever  has  been  done 
to  enlarge  or  improve  the  canals  of  Canada,  and  while  freight 
and  tolls  have  thus  been  greatly  reduced,  on  the  Erie  canal 
the  increase  of  trade  has  been  such  as  to  give  to  the  State  a 
gross  annual  revenue  from  her  canals  of  nearly  five  million 
dollars ;  while  the  canals  of  Canada  are  a  loss  to  the  extent  of 
about  SLX  hundred  thousand  dollars  after  deducting  all  receipts. 
This  is  a  matter  of  great  public  importance,  not  only  for 
the  interests  of  the  Province  as  a  whole,  but  of  Montreal. 
The  dulness  of  our  trade  this  autumn  and  our  evident  inabi- 
lity to  compete  with  New  York  canals  for  the  trade  of  the 
West,  unless  farther  improvements  be  made  on  our  canal 
system,  is  a  warning  to  owners  of  real  estate  in  Montreal,  and 
to  the  Government  more  especially ;  because  it  is  believed 
that  with  the  ocean  ship  and  steamer  connecting  at  Mon- 
treal with  the  750  or  1,000  ton  ship  from  the  upper  lakes,  and 
connecting  also  with  the  railway,  in  a  way  not  possible  at  any 
other  seaport  in  America,  we  have  the  power  to  make  Mon- 
treal unexampled  for  facilities  of  commerce,  and  unsurpassed 
for  its  immense  water  power  for  manufactures. 
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Extract  from  a  letter  from  James  Hodges,  Esquire,  civil 
engineer,  well  known  throughout  Canada  as  the  builder 
of  the  Victoria  Bridge  and  a  large  portion  of  the  Grand 
Trunk  Railway : 

*'  Your  plans  of  docks,  water  power,  &c.,  at  the  head  of 
the  navigable  portion  of  the  St.  Lawrence,  in  the  immedi- 
diate  vicinity  of  such  an  extensive  system  of  canals  and 
railways,  seem  to  me  to  surpass  anything  of  the  sort  in  the 
world,  and  to  be  as  near  perfection  as  possible. 

"  There  can  be  no  doubt  that  the  success  of  the  Grand 
Trunk  Railway  depends,  in  a  great  measure,  upon  the  car- 
rying out  of  this  comprehensive  scheme." 

Extract  from  the  Report  of  the  Commissioners  appointed  by 
the  Canadian  Government,  to  examine  into  the  affairs 
of  the  Grand  Trunk  Railway  : 

"  If  this  work  is  ever  carried  out,  and  there  appears  to  be 
no  insurmountable  difficulties,  it  will  be  a  truly  noble  un- 
dertaking, and  will  not  only  give  to  Montreal  commercial 
facilities  which  few  cit'  ;s  possess,  but  will  place  the  Grand 
Trunk  Road  in  a  position  for  communicating  with  the  ship- 
ping, such  as  no  other  railway  on  this  Continent,  or,  we 
believe,  in  the  world,  has  been  able  to  establish." 

The  following  extracts  are  taken  from  a  letter  received  irom 
Colonel  Ford,  R.E.,  commanding  Royal  Engineers  in 
Canada,  a  gentleman  who,  to  an  intimate  acquaintance 
with  the  internal  water  communications  of  the  Province, 
acquired  during  a  long  residence  in  the  country  as 
engineer  in  command  of  the  Ordnance  Canals,  adds  the 
distinguished  reputation  of  being  one  of  the  first  scien- 
tific authorities  in  the  British  army  on  military  and 
mechanical  subjects :  _  .    '    . 
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"  I  am  happy  to  hear  that  a  commencement 
has  been  made  to  carry  out  the  great  work  of  docks,  at 
Montreal,  and  a  new  line  of  canal  to  Lachine,  which,  apart 
from  its  bearing  on  the  commercial  interests  of  Montreal, 
and  ultimately  of  Canada,  will,  when  completed,  afford  all 
the  facility  needed,  in  a  military  point  of  view,  for  the 
passage  of  vessels  of  war  into  Lake  St.  Louis,  where  their 
presence  would  be  absolutely  necessary  for  the  proper 
defence  of  Montreal  against  the  enemy,  who  might,  and 
probably  would,  direct  his  efforts  against  the  city  from 
above  stream." 

The  gallant  and  talented  colonel,  after  stating  that  it  is 
in  a  military  aspect  he  prefers  looking  at  the  scheme,  as  the 
precursor  of  a  more  extended  and  enlarged  internal  navi- 
gation, as  all  essential  to  the  future  safety  of  western  Canada, 
on  which  he  earnestly  and  ably  dwells,  then  adds  : 

"  I  am,  however,  sufficiently  sanguine  to  hope  that  even 
in  a  commercial  point  of  view,  the  project  would  prove  a 
great  success,  and  that  it  would  not  only  become  the  great 
highway  of  all  the  commercial  traffic  of  the  west,  but  would 
do  more  than  anything  to  develop  the  resources  of  the 
country  now  hidden  or  stagnant  from  the  want  of  such 


means. 

The  foregoing  extracts  will  serve  to  give  the  opinions  of 
disinterested  men,  eminent  in  the  engineering,  commercial, 
railway  and  military  world.  The  following  from  an  equally 
eminent  naval  man,  the  well  known  Commander  Orlebar, 
R.  N.,  and  Admiralty  Surveyor,  will  complete  the  list. 

"  The  very  great  improvements  that  the  Harbor  Commis- 
sioners have  originated  and  completed  ;  the  deepening  of  the 
channel  to  more  than  eighteen  feet ;  the  increased  number 
of  lights  and  buoys — all  make  it  the  more  important  to  have 
Bayfield's  survey  of  the  river  revised  and  speedily  published, 
so  that  the  public  may  know  more  generally  the  character  of 
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this  noble  river  above  Quebec,  and  its  capabilities  for  the  sate 
navigation  of  vessels  of  large  draught.  I  think  it  is  also 
required,  in  connection  with  the  vast  improvements  yet  con- 
templated in  the  harbor  accommodation  of  Montreal,  and 
when  published  will,  I  hope,  convince  the  most  sceptical,  that 
the  proper  terminus  of  the  ocean  trade  is  the  city  and  harbor 
of  Montreal  ;  and  that  sound  policy,  as  well  as  a  regard  to 
their  essential  interests,  should  urge  the  people  of  that  city 
to  the  early  extension  of  accommodation  for  the  greatly 
increased  amount  of  tonnage  that  will  eventually  frequent 
their  harbor. 

With  the  plan  of  the  Montreal  harbor  before  me,  and  the 
Victoria  Bridge  in  sight,  I  cannot  hesitate  in  saying,  the 
"  situation  marked  out  for  docks  is  the  shoal  flat  extend- 
ing from  near  the  foot  of  the  Lachine  Canal  to  the  Victoria 
Bridge  ;  and  I  cannot  believe  that  much  time  will  elapse 
before  the  harbor  of  Montreal  shall  possess  that  great  desid- 
eratum of  an  enterprising  mercantile  community  ~a  dock  of 
suiTicicnt  extent  to  receive  thoir  shipping.' 
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